(19) 




PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2000163791 A 



(43) Date of publication of application: 16.06.00 



(51) mtci G11B 7/135 
G11B 7/125 




(21) Application number: 10337190 

(22) Date of filing: 27.11.98 


(7 1 ) Applicant: MATSUSHITA ELECTRIC IND CO 

LTD 

(72) Inventor: SHIONO TERUHIRO 

MATSUZAKI KEIICHI 
MIZUNO SADAO 



(54) OPTICAL HEAD wavelength. 
(57) Abstract: COPYRIGHT: (C)2000,JPO m 



PROBLEM TO BE SOLVED: To provide a small and 
lightweight optical head which is compatible with plural 
kinds of information recording media and has light 
sources of two wavelengths arranged in the neighborhood 
of each other. 

SOLUTION: This optical head is constructed so that a 1st 
light source 1a emitting light of a 1st wavelength and a 
2nd light source 1b emitting light of a 2nd wavelength 
are arranged in the neighborhood of each other, the 
light 6a of the 1st wavelength collimated through a 
collimator lens 3 is reflected by a wavelength 
separating means 12 provided on the back of a 
transparent substrate arranged substantially at an angle 
of 45° to a reference plane 18, light 6b of the 2nd 
wavelength is transmitted through the wavelength 
separating means 12 and diffracted by a reflective 
linear grating 5 provided on the underside thereof, and 
is made incident on an object lens 4 by making the 
optical axis of the light of the 2nd wavelength to the 
optical axis of the light of the above-mentioned 1st 
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10 Translatio n of column 8 of pagft 5 lines 3 to 18 
[0038] 

The present inventors have found that when the 3 -beam grating 24 is 
a 2-level grating having a substantially rectangular shape or trapezoidal 
shape cross-section, as shown in Figure 3, when the depth of the groove 

15 substantially satisfies XI I (n-1) = 1.32 yim wherein, for example, the first 
wavelength is Al = 0.658 jam and the refractive index is n = 1.5, the grating 
allows almost all the light with the first wavelength to pass through (zero 
order diffracted light: ~100%), but, at this time, with respect to the second 
wavelength of, for example, X2 = 0.8 jam, the ratio of the zero order diffracted 

20 light to the first order diffracted light becomes approximately 7 : 1 that is an 
optimum ratio. Furthermore, the present inventors have found that the 
ratio R of the first wavelength to the second wavelength substantially satisfies 
the relationship: 0.75 < R < 0.9 (in the above description, R = 0.82) and the 
depth of the groove is substantially XI I (n-1), a 3-beam tracking control can 

25 be performed effectively only with respect to the second wavelength without 
reduction of the efficiency in using light with the first wavelength. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st light source which carries out outgoing radiation of the light of the 1st wavelength, 
and the 2nd light source which carries out outgoing radiation of the light of the 2nd wavelength arranged 
near the 1st light source of the above, The optical head characterized by providing the optical deflection 
means which deviates so that the light and the optical axis of the 1st wavelength of the above with which 
the above 1st, a wavelength separation means to separate the light of the 2nd wavelength, and the light 
of the 2nd separated wavelength of the above were separated may become a real Kamitaira line. 
[Claim 2] A wavelength separation means is an optical head according to claim 1 characterized by 
reflecting the light of the 1 st wavelength on parenchyma and penetrating the light of the 2nd wavelength 
on parenchyma. 

[Claim 3] A wavelength separation means is an optical head according to claim 2 which is wavelength 
separation multilayers. 

[Claim 4] It is the optical head according to claim 2 which establishes a wavelength separation means on 
a transparence substrate, forms an optical deflection means in the opposed face of the above-mentioned 
transparence substrate, and is characterized by carrying out incidence of the light of the 1st and 2nd 
wavelength from a wavelength separation means side. 

[Claim 5] It is the optical head according to claim 2 which establishes a wavelength separation means on 
a transparence substrate, establishes an optical deflection means on it, and is characterized by carrying 
out incidence of the light of the 1st and 2nd wavelength from the opposed face side of the above- 
mentioned transparence substrate. 

[Claim 6] A transparence substrate is an optical head according to claim 4 or 5 characterized by 
arranging at 45 degrees on parenchyma to datum level. 

[Claim 7] An optical deflection means is an optical head according to claim 1 characterized by being a 
diffracted-light study component. 

[Claim 8] A diffracted-light study component is an optical head according to claim 7 characterized by 
being the straight-line-like grating of a reflex. 

[Claim 9] The 1st light source and 2nd light source are an optical head according to claim 1 
characterized by arranging in same-on parenchyma height to datum level. 

[Claim 10] An optical deflection means is an optical head according to claim 9 which is the straight- 
line-like grating of a reflex and is characterized by leaning in the direction of a slot of the above- 
mentioned grating, and arranging to a datum plane. 

[Claim 1 1] For a grating, channel depth L of the above-mentioned grating is [ as opposed to / when a 
cross-section configuration is a serration configuration, sets to theta 1 the tilt angle leaned in the 
direction of a slot from the normal of datum level and sets the refractive index to n / the 2nd wavelength 
lambda 2 ] L=. Optical head according to claim 10 characterized by filling lambda2/(2ncosthetal) 
relation on parenchyma. 

[Claim 12] A grating is optical HETSU according to claim 10 to which channel depth L of the above- 
mentioned grating is characterized by filling L=(p-1) lambda2/(2pncosthetal) relation on parenchyma to 
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the 2nd wavelength lambda 2 when a cross-section configuration is a multi-level configuration of the 
number p of level, sets to theta 1 the tilt angle leaned in the direction of a slot from the normal of datum 
level and sets the refractive index to n. DO. 

[Claim 13] The 1st light source and 2nd light source are an optical head according to claim 1 
characterized by arranging in the height direction to parenchyma top datum level. 
[Claim 14] An optical deflection means is an optical head according to claim 13 which is the straight- 
line-like grating of a reflex and is characterized by leaning in the direction perpendicular to the slot of 
the above-mentioned grating, and arranging to a datum plane. 

[Claim 15] The incident angle theta 2 of the light of the 2nd wavelength to a grating is an optical head 
according to claim 14 characterized by filling -50 degree<=theta2 <=50 degree relation on parenchyma. 
[Claim 16] The 1st wavelength is an optical head according to claim 1 characterized by being smaller 
than the 2nd wavelength. 

[Claim 17] The optical head according to claim 5 characterized by preparing a buffer layer between a 
wavelength separation means and an optical deflection means. 

[Claim 18] It is the optical head according to claim 5 characterized by for an optical deflection means 
being the diffracted-light study component of a surface relief mold, and the distance from the pars 
basilaris ossis occipitalis of the slot to a wavelength separation means being larger than the 1st 
wavelength. 

[Claim 19] A wavelength separation means is formed in the 3rd page of prism which has three optical 
surfaces which make a 1st page and light source side the 2nd page, and make a datum-level side the 3rd 
page for an information record-medium side. It is the optical head according to claim 2 which forms an 
optical deflection means in the inferior surface of tongue, carries out incidence of the light of the 1st and 
2nd wavelength from the 2nd above-mentioned page, and is characterized by passing in order of the 1st 
above-mentioned page, the 3rd page, and the 1st page. 

[Claim 20] The optical head according to claim 19 characterized by preparing at least the chromatic- 
aberration amendment grating which reduces the chromatism of prism into the optical path of the light 
of the 1 st wavelength. 

[Claim 21] A grating is an optical head according to claim 8 characterized by making the period small, 
so that the distance of the 1st light source and the 2nd light source is large. 

[Claim 22] R fills 0.75<=R<=0.9 on parenchyma, the ratio of magnitude to the 2nd wavelength of the 
1st wavelength - When 3 beam grating was prepared into the 1st or 2nd light source and the optical path 
of a wavelength separation means, the cross section is a real quadrature form or a trapezoid 
configuration, the 1st wavelength lambda 1 is carried out and a refractive index is set to n, The channel 
depth is an optical head according to claim 1 characterized by being lambdal/(n-l) on parenchyma. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The side elevation and rear-face Fig. showing the basic configuration of an optical head and 

the situation of propagation of light in the gestalt of operation of the 1st of this invention 

[Drawing 2] The explanatory view of the wavelength separation means in the optical head of the gestalt 

of operation of the 1st of this invention, and an optical deflection means 

[Drawing 3] The related Fig. of the 1st, the diffraction efficiency of 3 beam grating to the 2nd 

wavelength, and a channel depth in the optical head of the gestalt of operation of the 1st of this 

invention 

[Drawing 4] The side elevation and rear-face Fig. showing the basic configuration of an optical head and 
the situation of propagation of light in the gestalt of operation of the 2nd of this invention 
[Drawing 5] The side elevation showing the basic configuration of an optical head and the situation of 
propagation of light in the gestalt of operation of the 3rd of this invention 

[Drawing 6] The related Fig. of the incident angle theta 2 to a grating (optical deflection means), and 
primary diffraction efficiency in the optical head of the gestalt of operation of the 3rd of this invention 
[Drawing 7] The side elevation and rear-face Fig. showing the basic configuration of an optical head and 
the situation of propagation of light in the gestalt of operation of the 4th of this invention 
[Drawing 8] The side elevation and plan showing the basic configuration of the conventional optical 
head, and the situation of propagation of light 
[Description of Notations] 

1 Light Source 

2 Hikaru Idei 

3 Collimator Lens 

4 Objective Lens 

5 Grating (Optical Deflection Means) 

6 Parallel Light 

7 Convergence Light 

8 Focus / Truck Error Signal Sensing Element 

9 Transparence Substrate 

10 Parallel Light 

1 1 Information Record Medium 

12 Wavelength Separation Means 

13 Photodetector 

14 Beam Splitter 

1 5 Starting Mirror 

16 Reflective Film 

17 Light Source and Photodetector Unit 

18 Datum Level 

19 Prism 
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20 Chromatic-Aberration Amendment Grating 

21 Slant Face of Prism (1st Page) 

22 **** of Prism (2nd Page) 

23 Base of Prism (3rd Page) 

24 3 Beam Grating 
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DRAWINGS 



[Drawing 1] 
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[Drawing 6] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the optical head of an optical record regenerative apparatus, especially, 
this invention can respond to the information record medium of two or more classes, and relates to small 
and the thin shape, and the lightweight optical head possessing two waves of light sources mutually 
arranged to near. 
[0002] 

[Description of the Prior Art] There is an optical head as an important component part for reading the 
signal of information record media, such as optical disks, such as a compact disk (CD) and DVD, and 
optical card memory. An optical head needs to be equipped with controlling mechanisms, such as not 
only a signal detection function but a focus servo, a tracking servo, etc., in order to take out a signal 
from an optical record medium. 

[0003] Since it corresponded to DVD, CD, or two or more information record media of CD-R, there was 
an optical head in which the two light sources were carried. The optical head which has two waves of 
conventional light sources is shown in drawing 8 . 

[0004] The 1st light source 1 '2nd light source which carries out outgoing radiation of the 2nd 
wavelength lambda 2 corresponding to a, CD, or CD-R' 1 b which carries out outgoing radiation of the 
1st wavelength lambda 1 corresponding to DVD It is built in respectively separate photodetector unit 17 
'a, 17' the light source and b. It is multiplexed by the beam splitter 14, and laser beam 2'a by which 
outgoing radiation was carried out from them, and 2'b become parallel by collimator lens 3', and can 
bend 90 degrees of opticals axis by the starting mirror 15. By objective lens 4' It is condensed by the 
optical disk 1 1 (DVD 1 1 a and CD 1 lb). 

[0005] truck error signal detector 8 'a, 8' the focus/b which turned up the signal light reflected with the 
optical disk 1 1 to the reverse sense, was separated spectrally by the beam splitter 14, and was prepared 
in the aperture of the light source and photodetector unit 17 'a, 17' b - photodetector 13' - it is 
condensed upwards and a regenerative signal is read. Moreover, control of a focus / truck servo is 
performed, and it is stabilized, and enables it to read a signal. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since it corresponded to two or more information 
record media, such as DVD, and CD or CD-R, the light source was built in the separate package (the 
light source and photodetector unit), with the conventional configuration which is compounded by a 
beam splitter etc., the limitation was in small and thin shape, and lightweight-ization of an optical head, 
and the technical problem that alignment was complicated and the further simplification and 
simplification of assembly moreover could not be performed occurred. 

[0007] This invention is made in order to solve said technical problem in the conventional technique, 
especially, can respond to the information record medium of two or more classes, and aims at offering 
small and the thin shape, and the lightweight optical head possessing two waves of light sources 
mutually arranged to near. 
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[0008] 

[Means for Solving the Problem] In order to attain said purpose, invention of this invention according to 
claim 1 The 1st light source which carries out outgoing radiation of the light of the 1st wavelength, and 
the 2nd light source which carries out outgoing radiation of the light of the 2nd wavelength arranged 
near the 1st light source of the above, It is the optical head characterized by providing the optical 
deflection means which deviates so that the light and the optical axis of the 1st wavelength of the above 
with which the above 1st, a wavelength separation means to separate the light of the 2nd wavelength, 
and the light of the 2nd separated wavelength of the above were separated may become a real Kamitaira 
line. The optical head using two waves of light sources arranged mutually in near thereby, for example 
which can respond to the information record medium of two or more classes by the small light weight 
can be obtained. 

[0009] Moreover, invention of this invention according to claim 2 is an optical head according to claim 

1 which a wavelength separation means reflects [ head ] the light of the 1st wavelength on parenchyma, 
and makes the light of the 2nd wavelength penetrate on parenchyma. Thereby for example, a compact 
configuration can be realized. 

[0010] Moreover, invention of this invention according to claim 3 is an optical head according to claim 

2 whose wavelength separation means are wavelength separation multilayers. 

[001 1] Thereby, it can integrate to other optics with a thin shape, and structure becomes stability. 
[0012] Moreover, invention of this invention according to claim 4 establishes a wavelength separation 
means on a transparence substrate, an optical deflection means is formed in the opposed face of the 
above-mentioned transparence substrate, and the light of the 1st and 2nd wavelength is an optical head 
according to claim 2 which carries out incidence from a wavelength separation means side. Thereby, the 
alignment of an optic becomes easy and structure can be stabilized. 

[0013] Moreover, invention of this invention according to claim 5 establishes a wavelength separation 
means on a transparence substrate, an optical deflection means is established on it, and the light of the 
1st and 2nd wavelength is an optical head according to claim 2 which carries out incidence from the 
opposed face side of the above-mentioned transparence substrate. While the alignment of an optic 
becomes easy and structure is stable by this, the center position of the maximum reinforcement of the 
light of the 1st and the 2nd wavelength which becomes a real Kamitaira line can be brought close, and a 
good condensing spot can be formed on an optical disk. 

[0014] Moreover, for a transparence substrate, invention of this invention according to claim 6 is an 
optical head according to claim 4 or 5 to which it arranges at 45 degrees on parenchyma to datum level. 
Thereby, the optic united for example, with the transparence substrate can serve as a starting mirror. 
[0015] Moreover, invention of this invention according to claim 7 is an optical head according to claim 
1 whose optical deflection means is a diffracted-light study component. Thereby, for example, an optical 
deflection means can perform thin lightweight-ization. 

[0016] Moreover, invention of this invention according to claim 8 is an optical head according to claim 
7 whose diffracted-light study component is the straight-line-like grating of a reflex. Thereby, 
manufacture of for example, an optical deflection means is easy, and alignment can obtain an easy 
optical head. 

[0017] Moreover, invention of this invention according to claim 9 is an optical head according to claim 
1 which arranges the 1st light source and 2nd light source in same-on parenchyma height to datum level. 
Thereby, arrangement of the 1st and the 2nd light source becomes easy. 

[0018] Moreover, an optical deflection means is the straight-line-like grating of a reflex, and invention 
of this invention according to claim 10 is an optical head according to claim 9 which leans in the 
direction of a slot of the above-mentioned grating, and is arranged to a datum plane. The configuration 
which can make primary diffraction efficiency of a grating high by this is possible. 
[0019] Moreover, when invention of this invention according to claim 1 1 sets to theta 1 the tilt angle to 
which a grating is a serration configuration and the cross-section configuration leaned it in the direction 
of a slot from the normal of datum level and sets the refractive index to n, Channel depth L of the above- 
mentioned grating is L= to the 2nd wavelength lambda 2. It is the optical head according to claim 10 
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characterized by filling lambda2/(2ncosthetal) relation on parenchyma. Thereby, primary diffraction 
efficiency of a grating can be made the highest. 

[0020] Moreover, when invention of this invention according to claim 12 sets to theta 1 the tilt angle to 
which a grating is the multi -level configuration of the number p of level, and the cross-section 
configuration leaned it in the direction of a slot from the normal of datum level and sets the refractive 
index to n, It is the optical head according to claim 10 characterized by channel depth L of the above- 
mentioned grating filling L= lambda(p-l)2/(2pncosthetal) relation on parenchyma to the 2nd 
wavelength lambda 2. Thereby, manufacture of a grating is easy and can make primary diffraction 
efficiency the highest. 

[0021] Moreover, invention of this invention according to claim 13 is an optical head according to claim 
1 which arranges the 1st light source and 2nd light source in the height direction to parenchyma top 
datum level. Thereby, arrangement of the 1st light source and the 2nd light source can be made easy. 
[0022] Moreover, an optical deflection means is the straight-line-like grating of a reflex, and invention 
of this invention according to claim 14 is an optical head according to claim 13 which leans in the 
direction perpendicular to the slot of the above-mentioned grating, and is arranged to a datum plane. 
Thereby, a gap of the depth direction in the side elevation of the optical axis of the light of the 1st 
wavelength which carries out incidence to an objective lens, and the light of the 2nd wavelength can be 
lost on parenchyma. 

[0023] Moreover, it is the optical head according to claim 14 characterized by the incident angle theta 2 
of the light [ as opposed to a grating in invention of this invention according to claim 15 ] of the 2nd 
wavelength filling -50 degree<=theta2 <=50 degree relation on parenchyma. Thereby, primary 
diffraction efficiency of a grating can be made high, for example, it can be made to 90% or more. 
[0024] Moreover, it is optical HETSU according to claim 1 to which invention of this invention 
according to claim 16 is characterized by the 1st wavelength being smaller than the 2nd wavelength. DO 
****. Thereby for example, efficiency for light utilization of the 1st wavelength with the wavelength 
smaller generally that the outgoing radiation effectiveness of the light source is bad can be made larger 
than the efficiency for light utilization of the 2nd wavelength. 

[0025] Moreover, invention of this invention according to claim 17 is an optical head according to claim 
5 which prepares a buffer layer between a wavelength separation means and an optical deflection means. 
The effect of the light of the 1st wavelength to the optical deflection means which oozes out for 
example, from a wavelength separation means can be lost by this, and efficiency for light utilization of 
the light of the 1st wavelength can be improved. 

[0026] Moreover, the optical deflection means of invention of this invention according to claim 18 is the 
diffracted-light study component of a surface relief mold, and the distance from the pars basilaris ossis 
occipitalis of the slot to a wavelength separation means is a larger optical head according to claim 5 than 
the 1st wavelength. The effect of the light of the 1st wavelength to the optical deflection means which 
oozes out for example, from a wavelength separation means can be lost by this, and efficiency for light 
utilization of the light of the 1st wavelength can be improved. 

[0027] Invention of this invention according to claim 19 an information record-medium side Moreover, 
the 1st page, A wavelength separation means is formed in the 3rd page of prism which has three optical 
surfaces which make a light source side the 2nd page and make a datum-level side the 3rd page, and an 
optical deflection means is formed in the inferior surface of tongue. The light of the 1st and 2nd 
wavelength It is the optical head according to claim 2 which carries out incidence and which is passed 
from the 2nd above-mentioned page in order of the 1st above-mentioned page, the 3rd page, and the 1st 
page. Thereby, an optical head can be made into a thin shape by the configuration which takes the 
zigzag propagation in prism for an optical path. 

[0028] Moreover, invention of this invention according to claim 20 is an optical head according to claim 
19 which prepares at least the chromatic-aberration amendment grating which reduces the chromatism 
of prism into the optical path of the light of the 1st wavelength. Thereby, when semiconductor laser light 
is used as an outgoing radiation light from the light source, even if the main wavelength of outgoing 
radiation light changes with the breadth of an about several nm wavelength band and the change of 
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environmental temperature by the high frequency module or self-oscillation, the chromatism of prism 

can be reduced and a good condensing spot can be obtained in respect of an optical disk. 

[0029] Moreover, the grating of invention of this invention according to claim 21 is an optical head 

according to claim 8 to which the distance of the 1st light source and the 2nd light source makes the 

period small, so that it is large. It is possible to make the optical axis of two waves of light sources into a 

real Kamitaira line to the distance of the arbitration of the 1st light source and the 2nd light source by 

this. 

[0030] R fills 0.75<=R<=0.9 on parenchyma, moreover, the ratio [ as opposed to the 2nd wavelength of 
the 1st wavelength in invention of this invention according to claim 22 ] of magnitude ~ When 3 beam 
grating was prepared into the 1st or 2nd light source and the optical path of a wavelength separation 
means, the cross section is a real quadrature form or a trapezoid configuration, the 1st wavelength 
lambda 1 is carried out and a refractive index is set to n, the channel depth is an optical head according 
to claim 1 which is lambdal/(n-l) on parenchyma. Thereby, the efficiency for light utilization over the 
light of the 1st wavelength can perform tracking control with 3 beam tracking method to the light of the 
2nd wavelength, without dropping. 
[0031] 

[Embodiment of the Invention] (Gestalt of the 1st operation) About the optical head of the gestalt of 
operation of the 1st of this invention, from drawing 1 to drawing 3 is used, and an axis of coordinates is 
explained to a detail, as shown in drawing. 

[0032] The side elevation showing the basic configuration of an optical head and the situation of 
propagation of light, [ in / in drawing 1 (a) / the gestalt of operation of the 1st of this invention ] The 
rear-face Fig. showing the basic configuration of an optical head and the situation of propagation of 
light, [ in / in drawing 1 (b) / the gestalt of operation of the 1st of this invention ] The explanatory view 
of a wavelength separation means [ in / in drawing 2 (a) / the optical head of the gestalt of this 
operation ], and an optical deflection means, A wavelength separation means [ in / in drawing 2 (b) / the 
optical head of further others of the gestalt of this operation ], The explanatory view of an optical 
deflection means, the related Fig. [ in / in drawing 3 (a) / the optical head of the gestalt of operation of 
the 1st of this invention ] of the diffraction efficiency of 3 beam grating, and a channel depth to the 1st 
wavelength, Drawing 3 (b) is the related Fig. of the diffraction efficiency of 3 beam grating, and a 
channel depth to the 2nd wavelength in the optical head of the gestalt of operation of the 1st of this 
invention. 

[0033] The optical head of the gestalt of this operation realizes small and the thin shape, and the 
lightweight optical head which carry two waves of light sources arranged mutually in near, for example, 
can respond to two or more information record media, such as DVD, and CD, CD-R. 
[0034] As shown in drawing 1 , two waves of light sources 1 and a photodetector 13 are built in in the 
light source and the photodetector unit 17. As the light source For example, semiconductor laser chip lb 
which carries out outgoing radiation of the 2nd wavelength lambda2=0.8micrometer optical 2b to 
semiconductor laser chip la which carries out outgoing radiation of the 1st wavelength 
lambdal=0.658micrometer optical 2a is arranged in near which about 400 micrometers of distance g of 
those center positions left, for example. 

[0035] The light sources la and lb do not usually emit light to coincidence, and carry out outgoing 
radiation of the light alternatively according to the class of optical disk 11. With the gestalt of this 
operation, to datum level 18 (inferior surface of tongue of an optical head parallel to xy flat surface), two 
waves of light sources 1 are arranged so that it may become same-on parenchyma height. With such 
arrangement, arrangement becomes easy. Since optics, such as a beam splitter like the conventional 
example, are omissible by arranging mutually the semiconductor laser chip used as two waves of light 
sources 1 to near,-izing of the optical head can be carried out [ simplification, small a thin shape, and 
lightweight ], and the alignment at the time of being assembly becomes easy. 
[0036] Laser beam 2a or 2b by which outgoing radiation was alternatively carried out from the light 
source 1 Penetrated 3 beam grating 24 prepared in the aperture side of the light source and the 
photodetector unit 17, and united with it, for example, the focus / truck error signal sensing element 8 
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which is a hologram component are penetrated (zero-order diffracted-light use). For example, as for the 
light of about 3mm and the 2nd wavelength, the light of the 1st wavelength turns into [ a beam 
diameter ] the about 2.2mm abbreviation parallel light 6a and 6b by the collimator lens 3 with a focal 
distance of 20mm. At this time, it has arranged so that it may become parallel [ the optical axis of the 
light 2a and 6a of the 1st wavelength which connects the core of a collimator lens 3 to light source la ] 
to the y-axis, and the optical axis of 2b and 6b which connect the core of a collimator lens 3 to light 
source lb is parallel to datum level 18, and leans 1.15 degrees as opposed to the direction of the y-axis 
(refer to drawing 1 (b)). 

[0037] 3 beam grating 24 is what diffracted only to optical 2b of the 2nd wavelength, became three 
beams (zero-order, primary [ **] diffracted light), and was prepared so that tracking detection could be 
carried out, and only merely passes like a transparence substrate to optical 2a of the 1st wavelength. 
Since especially the tracking detecting method at the time of reading the optical disk of CD-R with the 
light of the 2nd wavelength has the desirable 3 beam method and the tracking detecting method at the 
time of reading the optical disk of DVD with the light of the 1st wavelength has the desirable phase 
contrast method, if it is made such a configuration, tracking detection can be effectively performed to 
those optical disks. 

[0038] If the cross section of 3 beam grating 24 is made into 2 level grating which is a real quadrature 
form or a trapezoid configuration, this invention persons As shown in drawing 3 , 1st wavelength 
lambdal=0.658micrometer and a refractive index n= 1.5 are received. The channel depth It is related 
with the light of the 1 st wavelength on parenchyma at the time of lambdal/(n-l) =1 .32micrometer. 
almost - all — penetrating (zero-order diffracted-light -100%) - it found out that the ratio of the zero- 
order diffracted light and the primary diffracted light became about [ optimal ] about 7:1 [at this time, 
for example, the light of the 2nd wavelength lambda2=0.8micrometer wavelength, ]. furthermore, the 
ratio [ as opposed to the 2nd wavelength of the 1st wavelength in this invention persons ] of magnitude - 
- R - 0.75<=R<=0.9 - a parenchyma top - filling (in the above-mentioned description) When R= 0.82 
and its channel depth were lambdal/(n-l) on parenchyma, they found out that 3 beam tracking control 
could do efficiency for light utilization of the 1 st wavelength effectively only to the 2nd wavelength, 
without hardly dropping. 

[0039] Optical 6a of the 1st wavelength has been arranged at 45 degrees on parenchyma to datum level 
18. For example, the front face in which the nonreflective coat (with no illustration) of the transparence 
substrate 9 which is glass with a thickness of about 1mm etc. was established is penetrated. It was 
formed in the rear face, for example, it is reflected on parenchyma by the wavelength separation means 
12 which is wavelength separation multilayers, 90 degrees of opticals axis are bent on parenchyma, and 
it is set to parallel light 10a of the direction of the z-axis, and incidence is carried out to an objective lens 
4, and it is set to convergence light 7a, and is condensed on DVD1 la which is an optical disk. 
[0040] Although optical 6b of the 2nd wavelength also penetrates the inside of the transparence 
substrate 9 Furthermore, carried out real superior transit also of the wavelength separation means 12, 
and it was formed on it ( drawing 1 (a) inferior surface of tongue), for example, incidence is carried out 
to the optical deflection means 5 of the reflex which is the straight-line-like blaze-ized grating (a period 
is 40 micrometers) of a reflex, and it deviates, only the direction component of a x axis a deviation - is 
reflected, an optical axis becomes parallel to the parenchyma top z-axis, similarly incidence is carried 
out to an objective lens 4, and it is condensed by CD1 lb. As a result of the optical axis of optical 10a of 
the 1st wavelength and the optical axis of optical 10b of the 2nd wavelength becoming parallel, 
condensing with an objective lens 4 good is possible, without the optical axis which carries out 
incidence to an objective lens 4 becoming perpendicular, and comatic aberration and astigmatism arising 
also to which wavelength. Moreover, it becomes one accumulation component, and structure can be 
stable, and can become easy [ alignment ], and moreover the wavelength separation means 12 and the 
optical deflection means 5 which were united with the transparence substrate 9 can be started, and can 
serve as a mirror. 

[0041] By having prepared combining the wavelength separation means 12 and the optical deflection 
means 5, the period of the grating which is the optical deflection means 5 is made greatly, and is easy to 
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manufacture. 

[0042] The laser beam 7 reflected by the optical disk 1 1 is turned up to hard flow, passes an objective 
lens 4 and the transparence substrate 9, only a x-axis component is deflected by the optical deflection 
means 5, only optical 10b of the 2nd wavelength passes a collimator lens 3, and is divided by a focus / 
truck error signal sensing element 8 (primary secondary diffracted-light use), and is detected by the 
photodetector 13. 

[0043] In the gestalt of this operation, although the wavelength separation multilayers of the structure 
which deposited the dielectric thin film of Si02 and Ti02 by turns on the transparence substrate 9 were 
used for the wavelength separation means 12, for example, with such a multilayers configuration, it 
could do the wavelength separation means in less than several micrometers thinness, and was effective 
in a transparence substrate and accumulation unification being possible and structure becoming stability. 
Moreover, since the wavelength separation means 12 can be done very thinly, the maximum location of 
optical 10a of the 1st wavelength and optical 10b of the 2nd wavelength on the strength which carries 
out incidence to an objective lens 4 can be mostly set as a center section (in addition, in drawing 1 (a), 
since the wavelength separation means 12 is exaggerated and it is drawing thickly, shifted). 
[0044] Moreover, the straight-line-like grating of a reflex which is a diffracted-light study component 
was used for the optical deflection means 5. By using the optical deflection means of a diffracted-light 
study component, thin-shape-izing, lightweight-izing, and low-pricing can be attained for an optical 
head. 

[0045] In the gestalt of this operation, to a datum plane 18, the grating 5 was leaned in the direction of a 
slot, and has been arranged. Thus, by arranging, it is effective in the same high primary diffraction 
efficiency as the case where vertical incidence is carried out effectually being acquired (for example, the 
high primary diffraction efficiency to which theta2=0 is equivalent with the graph of drawing 6 
mentioned later, for example, 95%, is acquired). 

[0046] As shown in drawing 2 , a grating 5 or 5' A reflecting layer 16 is formed in a front face with a 
surface relief mold. A cross-section configuration, respectively A serration configuration ( drawing 2 
(a)), When it is a multi-level configuration ( drawing 2 (b) is 4 level configuration), the tilt angle leaned 
in the direction of a slot from the normal (z-axis) of datum level 18 is set to theta 1 and the refractive 
index is set to n, Channel depth L of the above-mentioned grating is L= to the 2nd wavelength lambda 2. 
It was made to fill relation (lambda2/(2ncosthetal) (in the case of a serration configuration), and L= 
lambda(p-l)2/(2pncosthetal) (for p to be the number of level at a multi-level configuration)) on 
parenchyma. Primary diffraction efficiency was able to be made into max (from 95% to for example, 
98%) by making it the channel depth depending on such a tilt angle. As a reflecting layer 16, it is 
possible to use the multilayers of metal layers, such as Ag, and Au, aluminum, or a dielectric. 
[0047] Moreover, a grating 5 or distance s from the base of the slot of 5' to a wavelength separation 
means was made larger than the 1 st wavelength lambda 1 . Although the phenomenon which oozes out 
from there very slightly starts in case optical 6a of the 1st wavelength reflects with the wavelength 
separation means 12, by such configuration, the exudation to the slot of a grating 5 or 5' is abolished, it 
becomes impossible to diffract optical 6a of the 1st wavelength at all, and it can improve efficiency for 
light utilization. Moreover, the same effectiveness is acquired even if it prepares buffer layers, such as 
SiO two-layer thicker than the 1st wavelength, between the wavelength separation means 12 and the 
optical deflection means 5. 

[0048] The period lambda of a grating 5 is 40 micrometers, and in the case of lambda2=0.8micrometer, 
the primary angle of diffraction over the wavelength lambda 2 at this time becomes thetad=l .15 degree, 
and can amend the include angle of an optical-axis gap of the light of the 2nd wavelength exactly. In 
addition, angle-of-diffraction thetad is the include angle (according to the focal distance f of a collimator 
lens 3, and the center distance g of the light source) of an optical -axis gap of the light of the 2nd 
wavelength. What is necessary is just to set up the period lambda of a grating 5 so that this formula may 
be satisfied on parenchyma since it is possible to make the optical axis over both wavelength parallel by 
making it the same and an angle of diffraction is expressed with thetad=sin-l (lambda2/lambda) that it is 
expressed with tan-1 (g/f). The grating which is the optical deflection means 5 of the gestalt of this 
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operation was imprinted and produced from metal mold by 2P well-known law on the transparence 
substrate 12 with which the wavelength separation means 9 was formed using ultraviolet-rays hardening 
resin, for example. 

[0049] Moreover, although light with larger wavelength was made into the light of the 2nd wavelength 
and it was made to deviate with the optical deflection means 5 with the gestalt of this operation, since 
the way of the semiconductor laser light source which carries out outgoing radiation of the light with 
large wavelength generally has good outgoing radiation effectiveness, even if allowances are in PAWA 
of light and there is some loss with the optical deflection means 5, it is because it can be used 
satisfactory. In addition, of course, actuation is possible also considering light with smaller wavelength 
as a light of the 2nd wavelength. 

[0050] (Gestalt of the 2nd operation) It explains focusing on a point which is different from the gestalt 
of implementation of the above 1st about the optical head of the gestalt of operation of the 2nd of this 
invention using drawing 4 . 

[005 1] The side elevation and drawing 4 (b) which show the basic configuration of an optical head and 
the situation of propagation of light are the rear-face Fig. showing the basic configuration of an optical 
head and the situation of propagation of light in the gestalt of operation of the 2nd of this invention. 
[ in / in drawing 4 (a) / the gestalt of operation of this invention 2nd ] 

[0052] As shown in drawing 4 , in the optical head of the gestalt of this operation, the wavelength 
separation means 12 is formed in the front face of the transparence substrate 9, the optical deflection 
means 5 is formed in the opposed face, and the light 6 of the 1st and 2nd wavelength is a configuration 
which carries out incidence from the wavelength separation means 12 side. It becomes one accumulation 
component, and structure can be stable, and can become easy [ alignment ], and moreover the 
wavelength separation means 12 and the optical deflection means 5 which were united with the 
transparence substrate 9 also with the gestalt of this operation can be started, and can serve as a mirror 
[0053] to datum level 18, optical 6a of the 1 st wavelength has been arranged at 45 degrees on 
parenchyma, for example, was prepared in the front face of the transparence substrate 9 which is glass 
with a thickness of about 1mm etc. — for example It is reflected on parenchyma with the wavelength 
separation means 12 which is wavelength separation multilayers, 90 degrees of opticals axis are bent on 
parenchyma, and it is set to parallel light 10a of the direction of the z-axis, and incidence is carried out 
to an objective lens 4, and it is set to convergence light 7a, and is condensed on DVD1 la which is an 
optical disk. 

[0054] Optical 6b of the 2nd wavelength also penetrates the wavelength separation means 12 on 
parenchyma, and it passes along the inside of the transparence substrate 9. The straight-line-like blaze- 
ized grating of a reflex formed in the opposed face (-- for example, incidence is carried out to the optical 
deflection means 5 of the reflex which is 40-micrometer), only the direction component of a x axis is 
deflected and reflected, an optical axis becomes parallel to the parenchyma top z-axis, and, similarly a 
period carries out incidence to an objective lens 4, and is condensed by CD1 lb. 
[0055] With the optical head of the gestalt of this operation, since optical 6a of the 1st wavelength is 
reflected on wavelength separation means 12 front face, without passing along the transparence substrate 
9, efficiency for light utilization improves somewhat. However, since there is thickness of the 
transparence substrate 9 compared with the optical head of the 1st operation gestalt, the technical 
problem that the amount of gaps of the center position of the maximum reinforcement of optical 10a of 
the 1 st wavelength and optical 10b of the 2nd wavelength which carries out incidence to an objective 
lens 4 becomes large occurs. 

[0056] (Gestalt of the 3rd operation) It explains focusing on a point which is different from the gestalt of 
implementation of the above 1st about the optical head of the gestalt of operation of the 3rd of this 
invention using drawing 5 and drawing 6 . 

[0057] The side elevation and drawing 6 which show the basic configuration of an optical head and the 
situation of propagation of light are the related Fig. of the incident angle theta 2 to a grating (optical 
deflection means), and primary diffraction efficiency in the optical head of the gestalt of operation of the 
3rd of this invention. [ in / in drawing 5 / the gestalt of operation of the 3rd of this invention ] 
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[0058] it is shown in drawing 5 as — the gestalt of this operation — setting — 1st light source la and 
2nd light source lb - the parenchyma top datum level 18 — receiving — the height direction (the 
direction of the z-axis) » for example, 400 micrometers was left and it arranges. Thereby, arrangement 
of the 1st and the 2nd light source becomes easy. 

[0059] Moreover, for example, to a datum plane 18, 45 degrees optical deflection means 5a which is the 
straight-line-like grating of the reflex whose period is lambda= 40 micrometers was leaned in the 
direction perpendicular to the slot on the grating (x directions), for example, and is arranged. Thereby, a 
gap of the depth direction (the direction of a x axis) in the side elevation of the optical axis of optical 
10a of the 1st wavelength which carries out incidence to an objective lens 4, and optical 10b of the 2nd 
wavelength can be lost on parenchyma. 

[0060] As shown in drawing 6 , the primary diffraction efficiency of the reflex grating (the period of 
lambda= 40 micrometers, the channel depth of L= 0.267 micrometers, reflective film of Au) which is 
optical deflection means 5a of the optical head of the gestalt of this operation It was dependent on the 
angle of incidence theta 2, and when the angle of incidence theta 2 of optical 6b of the 2nd wavelength 
to grating 5a was range which fills -50 degree<=theta2 <=50 degree relation on parenchyma, it turned 
out that about 90% or more of high primary diffraction efficiency is realizable. With the gestalt of this 
operation, since the incident angle theta 2 was 45 degrees, 92% of diffraction efficiency was acquired. 
[0061] (Gestalt of the 4th operation) It explains focusing on a point which is different from the gestalt of 
implementation of the above 1st about the optical head of the gestalt of operation of the 4th of this 
invention using drawing 7 . 

[0062] The side elevation and drawing 7 (b) which show the basic configuration of an optical head and 
the situation of propagation of light are the rear-face Fig. showing the basic configuration of an optical 
head and the situation of propagation of light in the gestalt of operation of the 4th of this invention. [ in / 
in drawing 7 (a) / the gestalt of operation of the 4th of this invention ] 

[0063] The optical head of the gestalt of this operation realizes the optical head of the super-thin 
configuration of for example, 9.5mm thickness. 

[0064] As shown in drawing 7 , 3 beam grating, the focus / truck error signal sensing element 8, and the 
chromatic-aberration amendment grating 20 are arranged to the aperture side of the light source and the 
photodetector unit 17 at this order. Instead of the starting mirror, the prism 19 which has three optical 
surfaces is used. 

[0065] the time of prism 19 setting the 1st page (slant face) 21 and light source 1 side to 22, and setting 
the 2nd page (side face) datum-level 18 side to 23 for the information record-medium 1 1 side the 3rd 
page (base) — prism - the 3rd page of the wavelength separation means 12 was formed in 23, and the 
optical deflection means 5 is formed in the inferior surface of tongue. 

[0066] The outgoing radiation light 2 from the light source 1 penetrates 3 beam grating 24, and the 
focus / truck error signal sensing element 8, is the chromatic-aberration amendment grating 20, for 
example, is diffracted in about 1 degree and the direction of the z-axis, carries out incidence to a 
collimator lens 3, and turns into the abbreviation parallel light 6. 

[0067] the light 6a and 6b of the 1st and 2nd wavelength - prism 19 - 22 [ page / 2nd ] is penetrated, 
total reflection of the 1st page is carried out by 21, and incidence of the 3rd page is carried out to the 
order of 14. It is reflected with the wavelength separation means 12, and optical 6a of the 1st wavelength 
penetrates 21 [ page / 1st ], and it carries out incidence to an objective lens 4. The wavelength separation 
means 12 is penetrated, it is the optical deflection means 5, and is deviated and reflected, an optical axis 
becomes parallel, and optical 6b of the 2nd wavelength penetrates 21 [ page / 1st ], and it carries out 
incidence to an objective lens 4. 

[0068] Thus, the inside of prism 19 is made to spread in the shape of zigzag, by the configuration which 
bends 90 degrees of opticals axis, the height (the direction size of the z-axis) of an optical head is 
sharply made small, and a super-thin configuration is attained. 

[0069] The specifications of prism 19 were thetar=5.0 degree, thetap=29.3 degree, and thetaq=l 14.3 
degree, they set the die length of a base 23 to 4.4mm, and BK7 was used for them as ** material. In this 
case, if it is the configuration without beam plastic surgery made equal [ the beam diameter which 
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carries out incidence to prism 19, and the beam diameter which carries out outgoing radiation ], the 
refractive index of the ** material of prism 19 is set to n and an installation include angle at the bottom 
is set to thetar One side of the basic angle of the prism thetap of an include angle sin(thetap-thetar) =n- 
sin (4thetap-2thetar-90 degree-theta'), n-sintheta -sin (thetap-thetar) shall be satisfied on parenchyma 
and include-angle thetaq of another side of a basic angle shall have the relation which fills +90 degree- 
2of theta q=theta thetar on parenchyma. Although considered as thetar=5 degree, when the installation 
include angle of prism 19 was within the limits of 2 to 8 degrees on parenchyma, allowances were 
enough born to spacing of the left end of an objective lens 4, and prism 19, and it turned out that it is 
desirable. 

[0070] With the gestalt of this operation, since semiconductor laser is used for the light source 1, the 
phenomenon in which the main wavelength of outgoing radiation light changes with the breadth of an 
about Inm wavelength band or change of environmental temperature typically arises by the high 
frequency module or self-oscillation. 

[0071] With the gestalt of this operation, if breadth is in a wavelength band in order that an optical axis 
may carry out incidence aslant on the side face 22 and slant face 21 of prism 19, the chromatism that 
angle of refraction differs will arise. If change of the angle of diffraction of the diffracted light arranges 
the chromatic-aberration amendment grating 20 in an optical path so that it may be generated in the 
direction mutually set off against change of the angle of refraction in prism 19, it is possible for 
chromatism to be erased inside and to make it condense good on an optical disk 11. 
[0072] this invention persons discovered that it was effective in it being better for the ** material of the 
glass which constitutes prism 19 to be low distribution, and being a broad wavelength field in such a 
case, and diffraction efficiency that manufacture of a component is easy and high being acquired since 
the period of the grating 20 which can offset chromatic aberration to extent which is not if it is a 
problem mostly, and amends chromatic aberration to coincidence is also large and it can do. Moreover, 
it was most actually, and that wavelength variation is within the limits of * * 1 Onm on the 1 st wavelength 
could form the optical spot with little effect of chromatic aberration on the optical disk 11, when the 
Abbe number of ** material was 64 or more in that case, and it also turned out that it is effective. 
Therefore, as ** material, BK7, FC5, FK5, FCD1, FCD10, and FCD100 grade are desirable. 
[0073] The optical head of the gestalt of this operation has arranged the grating of a homogeneity period 
as a chromatic-aberration amendment grating 20 in the convergence light optical path from the light 
source 1 to a collimator lens 3, or an emission light optical path. When this invention persons have 
arranged the grating 20 for chromatic-aberration amendment in such a convergence light optical path or 
an emission light optical path, Since what the amendment effectiveness changes with incident angles 
(the chromatic-aberration amendment effectiveness becomes large in the case where light inclined and 
carries out incidence) was understood, although periodic distribution of the grating 20 of the direction of 
the z-axis needed to be changed in accordance with the convergent angle of the outgoing radiation light 
2, strictly When numerical aperture is arranged in 0.39 or less convergence light optical path or the 
emission light optical path, As for the spot on the optical disk 1 1 in an objective lens 4, it turned out that 
it does not become a problem by chromatic aberration, and it was possible to have used the grating 20 of 
a homogeneity period, and there were alignment and effectiveness that manufacture was easy. 
[0074] As mentioned above, although the optical head of the gestalt of the 1st - the 4th operation of this 
invention has been described, it cannot be overemphasized that the optical head which combined the 
configuration of each optical head can also be constituted, and it has the same effectiveness in addition 
to the optical head of the gestalt of these operations. 

[0075] In addition, although the optical disk explained the gestalt of operation, it is the range of this 
invention to apply to the product of the shape of the shape of the shape of a card designed so that the 
medium from which two or more specifications, such as thickness and recording density, differ with the 
same information record regenerative apparatus could be reproduced, or a drum, and a tape. Moreover, 
the objective lens and collimator lens which were used for explanation of the gestalt of operation are the 
same as the lens which names for convenience and is generally said. 
[0076] 
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[Effect of the Invention] As explained above, according to this invention, it can respond to the 
information record medium of two or more classes, and small and the thin shape, and the lightweight 
optical head possessing two waves of light sources mutually arranged to near can be realized. 

[Translation done.] 
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